The pre-and postoperative effects of oral diazepam (0.5 mglkg), trimeprazine (4 mglkg), pentobarbitone (3 mglkg) and a placebo were compared in a randomised double-blind clinical trial in 149 children, aged one to ten years, undergoing adenotonsillectomy. The anaesthetic was standardised and each patient received intraoperative intramuscular papaveretum (0.3 mglkg). Preoperative sedation was assessed in the ward before transfer onto the theatre trolley, on leaving the ward, on arrival on the theatre floor, on arrival in the induction room and on induction of anaesthesia. There was no significant difference in sedation between the four drug groups except for the placebo group which had a significantly greater unsatisfactory rating at the stage of induction of anaesthesia (P= 0.001). There were no differences in waking times between the diazepam, pentobarbitone and placebo groups, but the trimeprazine group's waking times were significantly prolonged (P < 0.001). However, the trimeprazine group exhibited significantly less distress in the recovery unit (P= 0.02) and had ha/fthe incidenceofvomiting(P < 0.001) than did the other premedication groups.
Oral premedication is becoming more widely used and there is an increasing tendency to avoid the use of injections in children. 1 The administration and effects of oral premedicants are thought not to be very predictable. Opiate medication is associated with a high incidence of postoperative vomiting 2 . 4 and postoperative waking times can be affected by the choice of premedication 2 and the anaesthetic technique itself.
We have previously reported a study comparing diazepam and trimeprazine. 2 In an attempt to make their actions more predictable and to improve anti-emesis droperidol was combined with both trimeprazine and diazepam to make four study groups. Trimeprazine provided good pre-and· postoperative sedation with enhanced postoperative analgesia but with slightly prolonged waking times. Diazepam's performance was inferior to trimeprazine on all parameters assessed except for shorter waking times. The addition of droperidol to either trimeprazine or diazepam did not produce any enhancement of their effects and only marginally improved the strong antiemesis of trimeprazine but significantly prolonged waking times.
These results were unexpected although confirming our clinical experience with trimepr'azine, but suggested that a placebo was indicated. It was therefore decided to include a placebo in our next study as the use of a placebo has been shown not to disadvantage children in premedication trials. 5·7 Pentobarbitone syrup and capsules are frequently used for oral premedication at our hospital with apparent good effects and we were keen to assess their performance. Diazepam's poor results in our first trial were at variance with good reports from other institutions 5 ,s-1O and it was thought that an increase in dose might improve its effects. This paper presents the results of four groups of oral premedicants in children comparing trimeprazine, diazepam, pentobarbitone and a placebo.
METHOD
This study was approved by the hospital's Ethics Committee and parental consent was obtained. One hundred and forty-nine children aged between one and ten years and weighing 10 to 30 kg undergoing adenotonsillectomy were randomly allocated to one of four oral premedication groups by means of a random number table.
Group A received diazepam 0.5 mglkg, Group B received trimeprazine 4 mglkg, Group C received a placebo, and Group D received pentobarbitone 3 mglkg. These drugs were administered orally two hours before anaesthesia. The hospital pharmacy formulated solutions so that 1.0 ml contained equivalent dosage per kilogram and were randomly labelled A, B, C and D. Medical and nursing staff making the assessment were blinded as to which medication had been given.
The patient's reaction to the administration of the drug was recorded by noting the child's acceptance or whether the solution was rejected, spat out or lost by subsequent vomiting. If there was evidence that the full dose was not ingested or retained, then those patients were excluded from further analysis.
Preoperative sedation was assessed at five different stages. The first assessment was made with the patient in bed in the ward before being disturbed by being lifted onto the trolley for transport to the theatre suite. The second assessment was made after being lifted onto the trolley but before leaving the ward. The third assessment was made on arrival in the theatre suite, the fourth assessment was made on arrival in the induction room and the fifth assessment was to assess the patient's reaction to induction of anaesthesia. These assessments were made by the nursing stafffor stages 1-4 and the anaesthetist recorded the reaction to induction.
The patient's state of sedation was assessed as satisfactory (asleep, or awake, calm and co-operative) or unsatisfactory (awake and anxious, crying or unco-operative).
Induction of anaesthesia was by inhalation (85%, n = 127) or by IV thiopentone. The anaesthetic technique was standardised for the rest of the procedure. Suxamethonium was used to facilitate endotracheal intubation and maintenance was with oxygen, nitrous oxide and halothane with the patients breathing spontaneously. Soon after induction of anaesthesia, IM papaveretum 0.3 mglkg was administered for postoperative analgesia. Local anaesthesia was not used.
After completion of the surgery the patients were extubated and returned to the recovery unit. Postoperative waking times were assessed by noting the time of arrival in the recovery unit until response to a verbal command.
Postoperative state in the recovery unit was recorded as satisfactory if the patient was calm and not complaining of pain. An unsatisfactory assessment was recorded if the patient had any episode of distress, discomfort, crying or pain.
The incidence of vomiting in the recovery unit was recorded as was the administration of antiemetics during the period of their hospital admission.
All postoperative complications and adverse effects were recorded.
Each patient was given an identifying number and data from each patient were entered into a microcomputer. After completion of the trial the premedication code was entered for each patient.
Statistical analyses were performed using a chi-squared test. Yates' correction for continuity was applied. Analyses of the times of premedication to induction of anaesthesia, duration of surgery and waking times were performed using the analysis of variance test with the Newman Keul's procedure for comparison of individual means. P < 0.05 was considered significant. 
RESULTS
The numbers in the four drug groups were comparable (Table 1) . Randomisation held up between the drug groups with respect to patient age, weight, sex and mode of induction (Table 1) .
There was no difference in the acceptability of the four solutions administered. Nine children rejected the solution offered and were excluded from further assessment, with similar numbers from each group resulting in 149 children being studied.
Preoperative Sedation
The results of sedation of the four drug groups as assessed at the five stages is shown in Figure 1 . The assessment of sedation in children who were given diazepam progressed from 80% satisfactory sedation in the ward to 82.5% after transfer onto the trolley for transport to the ward, 80% on arrival in the theatre suite, 87.5% in the induction room and finally 92.5% were rated to have a satisfactory reaction to induction.
Children who had received trimeprazine showed a satisfactory assessment progression from 88.6% (ward) to 80% (on trolley) to 88.6% (on arrival) to 88.6% (pre-induction) and 88.6% (on induction).
The group of children who had received the placebo revealed a mean satisfactory sedation assessment starting at 84% (ward), 79% (trolley), 75.7% (theatre), 73% (pre-induction) and 63% (on induction).
The fourth group of children who were given pentobarbitone demonstrated a mean satisfactory assessment of 94.6% (ward), 89.2% (trolley), 91.9% (theatre), 89.2% (preinduction) and 92% (induction).
There was no statistical difference between the four groups of premedications over the first four stages of assessment. At the stage of induction of anaesthesia the placebo group was significantly (P = 0.001) less sedated than the other three drug groups .
Waking times
There were no differences in the mean duration of premedication administration to induction of anaesthesia or for duration of surgery (time of induction to arrival in recovery unit) ( Table 2 ). The postoperative mean waking times were 19.2 minutes for diazepam, 34.9 minutes for trimeprazine, 15.3 minutes for the placebo group and 21.4 minutes for the pentobarbitone group. The prolonged waking time for trimeprazine was significant (P< 0.001).
Distress'
The incidence of unsatisfactory assessments made in the recovery period was 52.5% for the diazepam group, 22.9% for the trimeprazine group, 56.8% for the placebo group and 43.2% for the pentobarbitone group. The lower incidence of unsatisfactory assessment for trimeprazine was significant (P = 0.02). 
Postoperative vomiting
The incidence of postoperative vomiting is shown in Table 3 . The trimeprazine group had half the incidence (37%) of vomiting compared with the other three groups (75% for diazepam, 73% for placebo group and 81 % for the pentobarbitone group). This difference was significant (P < 0.001). This proportional reduction of vomiting by trimeprazine is maintained when looking at the incidence of one vomit or two or more vomits.
The incidence of patients requiring postoperative antiemetics is detailed in Table  3 . This shows that the trimeprazine group had an apparent lesser requirement for antiemetics but the difference between the groups did not reach statistical significance.
DISCUSSION
Despite the known bitter taste of pentobarbitone and the slightly unpleasant taste of trimeprazine, only nine children rejected the solutions offered to them. In addition, there was no preponderance of any one solution being less palatable than another. This is important as the act of administering a sedative drug must not bring an element of stress to the patient or frustration or failure on the part of the nursing staff.
The method for assessment of sedation was the same as has been previously described. 2 The use of the term sedation is loosely applied as we have not attempted to differentiate between sedation and anxiolysis. Differences in the sedative effects of the premedicant drugs at the various stages in the progression of the patients in their course to induction of anaesthesia has revealed some interesting trends. This sequential assessment was made because we were concerned that children who may present as well-sedated or asleep at induction may have had stormy and traumatic experiences at some stage from the ward to the theatre. Children may be obviously upset on arrival in the operating suite and cry themselves to sleep while waiting for a delayed start and thus give a false impression of the benefits of a particular premedicant.
The relatively good performance of a placebo as a preoperative sedative has confirmed studies by other institutions. [5] [6] [7] Nevertheless, an examination of the graph of Figure 1 shows that the children in the placebo group show a near linear deterioration in sedation assessment as they progress to theatre until at induction a significant difference in sedation becomes evident compared to the other three drug groups. Nevertheless, at this low point as many as 63% are still rated as satisfactory. Parents were not present for induction of anaesthesia for any of the study groups and this factor of parental separation may have had a greater effect on the placebo group's reaction at this stage.
The diazepam group's performance improved progressively suggesting that the dose of 0.5 mg/kg is superior to the smaller dose of 0.25 mg/kg as used in our previous study. 2 The trimeprazine group were Anaesthesia and Intensive Care. Vol. 18. No. I. February. 1990 consistently rated as satisfactory sedated 88% of the time, excepting after transfer onto the trolley to go to the operating suite when the level dropped marginally to 80%. This is in keeping with our clinical experience that children sedated with trimeprazine do not tolerate being wakened or handled and that they settle down again if allowed to. Pentobarbitone surprised us in that it yielded consistent results with assessments at all five stages being near or above the 90% level. However, statistically all three groups containing a sedative drug were indistinguishable in their effects at all five stages of assessment.
The postoperative mean waking times were in keeping with the pharmacological properties of the various test solutions. However, it is surprising to note that there was no great difference between the placebo group and the diazepam and pentobarbitone groups. This suggests that these latter two drugs may be suitable for day case anaesthesia, although there are other criteria relevant to day case anaesthesia which we did not evaluate. These waking times must also be viewed in the context that all the patients had received intraoperative IM papaveretum. The prolonged mean waking time of the trimeprazine group was puzzling as well as disturbing. Our previous study using the same methodology and anaesthetic technique produced mean waking times of 26 (SD 16) minutes compared with the results described in this paper of 34.9 (SD 27.7) minutes. The wisdom of using a drug with such prolonged waking times must thus be questioned.
It is arguable whether prolonged waking times are acceptable for children after adenotonsillectomy. It is becoming evident that more children are having tonsillectomies because of obstructive symptoms due to adenotonsillar hypertrophy. I I It is not known how many of these children have disordered control of breathing and suffer from obstructive sleep apnoea. If a child undergoing tonsillectomy has any symptoms suggesting obstructive sleep apnoea then the anaesthetic technique must be modified to minimise central depression. Trimeprazine would not be appropriate in this situation.
Medical and nursing staff working in the recovery unit are often concerned that many children emerging from anaesthesia are distressed, agitated, disturbed or in pain. The impression is also that some premedicant drugs exacerbate this reaction. An unsatisfactory state in the recovery unit was recorded when the patient was observed as having any episode of distress, discomfort, pain or crying. We have arbitrarily called this collective unsatisfactory state 'distress', as finer discrimination of individual components of this distress is extremely difficult to assess in children. Trimeprazine produced a significant reduction in the incidence of distress in the recovery period by a factor of 50%. It is worth stressing that postoperative analgesia is very important if sedative oral premedication is used, particularly if trimeprazine is used. Scrutiny of the postoperative vomltmg figures (Tables 3) confirms experience of studies by others 4 as well as our own. 2 ,3 Trimeprazine's action as a very powerful antiemetic in children is confirmed yet again. Despite the aforesaid, fully one-third of patients in the trimeprazine group still vomited, with 22.8% of patients vomiting on two or more occassions. It is this hard core of patients who still vomit, who are difficult to treat and who deserve further efforts to decrease postoperative vomiting.
This study has shown that the four drug solutions administered orally were equally acceptable to the patients. The value of the placebo has been demonstrated once again showing that it can produce reasonably good preoperative sedation. A placebo is particularly useful for comparing waking times of sedative drugs. The fact that diazepam and pentobarbitone produced good preoperative sedation with similar waking times to placebo makes their use feasible in day case anaesthesia. The preoperative sedative effect of trimeprazine was similar to diazepam and pentobarbitone, but trimeprazine was associated with less postoperative distress and vomiting but prolonged waking times.
Modern anaesthesia has still not achieved the goal in paediatric practice of finding an effective oral preoperative sedative and anxiolytic that produces safe postoperative conditions such as rapid wakening, lack of dysphoria, analgesia and antiemesis. This goal must still be pursued.
